DEC-12-2002 17:30 



GREER » BURNS & GRAIN > LTD 



312 360 9315 P. 05/46 



depicted in Figs, 1 A-1G, there are no areas within the path of blood flow that can 
become stagnant, diminishing the potential for damage to blood cells caused by 
undue turbulence and also diminishing clot formation.— 




In the Claims : j j J / y 

Cancel claims 16-18, 23, 25, 27, and 29-30 without prejudice. 



Amend claims 1, 7, 14, 19, 21, 24 and 26, and add new claims 32 - 



42 as follows: 



1 . (AMENDED) A fluid pump comprising: 

an elastic bladder, at least a pprti6^of the interior surface area of 
said bladder being changeable~be^eeri^contracted state have a first surface area 
and an expanded statejiavingp second surface area that is substantially greater 
than said first surface^area, said bladder having a fluid inlet and a fluid outlet; 

^rneans for alternately expanding and contracting said bladder to 
change thclnterior surface area and volume of said bladder; and 

f means for causing substantially one-way fluid flow through said 
bladder. 




(AMENDI 



fluid pump as in claim 2, wherein said bladder 
e a^uflitary body of semisolid material, the surface of 
said semisolid material functioning as said bladder interior surface. 



and said actuating fluid/I 




j 



14. (AMENDED) Aflui 
inlet and outlet are configured for 
wherein said fluid is blood 




claim 1, wherein said bladder 
a blood circulatory system, and 
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^(AMENDED) A fluid pump as in claim 1 for use as a 
ventricular J* device for a heart, wherein said outlet from said bladder is 
configured for connection to the aorta of the heart. 

21. (AMENDED) A blood pump comprising: 
a housing; 

an extensible and contractible bladder iryajd-lousing, a space 
defined between said housing and said bladder foye^ving a bladder driving 
fluid, said bladder having an inlet and anoutlet^ 

a check valve to at lean^Md bladder inlet and outlet; and 
means for altering ih^s^e of the driving fluid to alternately 
expand and contract the interiof surface area and volume of said bladder in a 
pumping cycle, said ordure altering means operable to maintain the pressure 
between a high>e*>ure and a low pressure, said low pressure being below 
atmospherip^ssure, most of said interior surface area of said bladder adapted to 
elastipWexpand in response to said low pressure and contract in response to said 
Agh pressure with each said pumping cycle. 



KAMEJ 
at least one extensible; 



JED) 



A blood pump as in claim 3!^ further comprising 
fanning the interior of said bladder. 





steps of: 
an outlet; 
system; 



2^. (AMENDED) A method of pumping a nuid^con^risjng-'thB"- 
providing an extensible* contta^tibirbladder having an inlet and 



connecting meJnletlnV Outlet of the bladder to a fluid circulation 
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expanding the interior surface area and volume of said-bladder to 
draw fluid in through said inlet; 

storing elastic energy injiaid bladdefas said bladder is expanded; 
closing said inlet; 

recoiling said£ladder t6 release said elastic energy; and 
contracjirfg the interior surface area and volume of said bladder to 
expel fluid though said outlet, said release of elastic energy contributing to said 
contracting step. 



XL (NEW) A fluid pump comprising: 




a bladder, at least a portion^of^the interior surface area of said 
bladder being changeable, said bladderjiaving a fluid inlet and a fluid outlet, said 
bladder having thickness variations:^* controlling the expansion and contraction 
of said bladder; ^y"^ ^ 3 

m^ans for alternately expanding and contracting said bladder to 
change thejnterior surface area and volume of said bladder; and 

means for causing substantially one-way fluid flow through said 



-bladder. 



ft 



^ (NEW) A fluid pump comprising: 
a bladder, at least a portion of the interior surface area of said 
bladder being changeable, said bladder having a fluid inlet and a fluid outlet; 

means for alternately expanding and contracting said bladder to 
change the interior surface area and volume of said bladder; 

means for causing substantially one-way fluid flow through said 

bladder; and 

at least one extensible strut spanning the interior of said bladder for 
controlling its expansion and contraction. 



4 
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FEW) A fluid pump comprising: 
a bladder, at least a portion of the interior surface area of said 
bladder being changeable, said bladder having a fluid inlet and a fluid outlet; 

means for alternately expanding and contracting said bladder to 
change the interior surface area and volume of said bladder; 

means for causing substantially one-way fluid flow through said 

bladder; and 

one or more bands on said bladder for controlling its expansion and 



contraction. 



v 

35L (NEW) A blood pump comprising: 
a housing; 

an extensible and contractible bladder in^sliid housing, a space 
defined between said housing and said bladder for'receiving a bladder driving 
fluid, said bladder having an inlet and an outlet;^^ 

a check valve to at leasi^e'of'said bladder inlet and outlet; 
means for alteri^th^pressure of the driving fluid to alternately 
expand and contract the inferior surface area and volume of said bladder to define 
a pumping cycle, most of said interior surface area of said bladder adapted to 
expand and contract with each said pumping cycle; and 

a fluid pressure regulator in said space to selectively control the rate 
ofexpansion or contraction of selected areas of said bladder. 



36. (NEW) A method of pumping a fluid, comprisingjhe-steps"oK" 
providing an extensible an^copttaetible^ladder having an inlet and 



an outlet; 




connecjing-the inlet and outlet of said bladder to a fluid circulation 



system; 



5 

Received from < 312 360 9315 > at 12/12/02 6:43:43 PM [Eastern Standard Tine] 




DEC-12-2002 17=31 GREER > BURNS & CRA1N, LTD 312 360 9315 P. 09/46 

expanding the interior surface area and volume of said bladder to 
draw fluid in through said inlet, said expanding step comprising imtjatfy 
expanding a portion of said bladder adjacent said inlet and gradually e^p^nding 
the remaining portions of said bladder from said inlet towards said outfet; 
closing said inlet; and / 
contracting the interior surface area and volunle of said bladder to 

expel fluid though said outlet. 

37. (NEW) A blood pump compru 
a housing; / 

an elastic bladder containe/within said housing having an interior 
volume containing blood at arterialOT&ssure; 

at least one checkKv^m communication with said bladder for 
causing substantially one-way fluid flow/through said bladder; 

a space define/betweensaid bladder and said housing; 
a driving fluid in said space; and 

means / communication with said space and for, alternately, 
decreasing the prisure of said driving fluid to a low pressure that is below 
atmospheric prcZre, said elastic bladder responding to said decreasing pressure 
by elasticallyAetching to store elastic energy in said bladder, to increase bladder 
surface ared and volume and to draw blood into said bladder, and increasing the 
pressure/of said driving fluid to a high pressure that is less than or equal to arterial 
pressure, said elastic bladder responding to said increasing pressure by elastically 
coriacting to release elastic energy from said bladder, to decrease bladder surface 
;a and volume and to pump blood from said bladder. 

^sQr4EW) A method for reducing the formation of blood clots 
during blood pumping, the method comprising the steps of: 



6 
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providing a blood pump having an elastic bladder having an interior 
and an interior surface area; and 

changing said interior surface area by alternately elastically 
stretching said bladder and elastically contracting said bladder, said changing 
surface area operative to reduce the formation of blood clots on said interior 
surface area, 

3^ (NEW) A method for reducing the formation of blood clots 
during blood pumping as defined by claimN^lwherein said elastic bladder is 
enclosed in a housing, a space defined between said bladder and said housing, and 
wherein the step of stretching and contracting said bladder includes elastically 
stretching said bladder by decreasing pressure in said space to below atmospheric, 
and contracting said bladder by increasing the pressure in said space. 




40. (NEW) A fluid pump as defined by claim 2, ^rehTsaid means 
for alternately expanding and contracting said bladder^arropwative to vary the 
pressure surrounding said bladder between ahiglrof^bout atmospheric and a low 
of below atmospheric, said bladder^ejn^panded when said pressure is at said 
low pressure and contracted whea^alk pjessure is at said high pressure. 



41 V ^NEW> A fluid pump as defined by claim 1 wherein said means 
% expanding and contracting said bladder comprises a mechanical 



is comprised of a plurality of different materials 



4^(NEW) A fluid pump as defined by claim 1 wherein said bladder 
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